US PATENT APPLICATION 



Title of Invention IMAGE SENSING APPARATUS 



Filing No. & Date: 



Applicant: 



Hiroyuki MIYAHARA 

2-1-14-C202, Motoohashi, Sakae-ku, Yokohama-shi 
Kanagawa-ken, Japan 



Inventor(s): 



ditto - 



Priority Data: 



Japanese Patent Application 

No. 2000-204918 filed on July 06, 2000 



Assignee: 



VICTOR COMPANY OF JAPAN, LIMITED 
No. 12, 3-chome, Moriya-cho, Kanagawa-ku 
Yokohama, Kanagawa-ken, Japan 



Other Countries Filed: EPC (Germany, France, and England) 



Our Ref. No. 



TP001104US 



VICTOR COMPANY OF JAPAN, LIMITED 



IMAGE SENSIGN APPARATUS 

BACKGROUND OF THE INVENTION 

Field of the Invention: 

The present invention relates to an image sensing 
apparatus being suitable for utilizing in a camera, which can 
take a motion picture and a still picture. 

Description of the Related Art: 

There existed a solid state image sensing device* as an 
image sensing apparatus being generally utilized in a video 
camera or like. Fig. 7 is a plan view of a solid state image sensing 
device partially enlarged. In Fig. 7, a solid state image sensing 
device is composed of a plurality of photoelectric converting 
elements 1, which converts an incident light into an electric 
signal and outputs, a vertical transmitting CCD (hereinafter 
referred to VCCD) 2, which transmits an electric charge 
outputted from the photoelectric converting element 1 in a 
vertical direction, and a horizontal transmitting CCD 
(hereinafter referred to HCCD) 3, which transmits the electric 
charge transmitted from the VCCD 2 in a horizontal direction. 
An electric charge transmitting method of a solid state image 
sensing device adopting a so-called progressive scan system, 
which can output a signal for one frame during a period of one 
field (hereinafter referred to 1 VD period) of television (TV) 
signal is explained briefly. 

The photoelectric converting element 1 is disposed by, for 




example, 960 pixels in the horizontal direction and 640 pixels in 
the vertical direction. A reading out pulse is generated once a 
period of 1 VD of TV signal by a timing generator provided 
externally. All electric charges stored in each photoelectric 
5 converting element 1 are transmitted to the neighboring VCCD 2. 

The VCCD 2 is stacked as a stage as many as a number of 
the photoelectric converting elements 1 disposed in the vertical 
direction. A stored electric charge is shifted in the HCCD 3 
direction shown by an arrow V in Fig. 7 by one stage for a half 
10 period of one horizontal scanning period (hereinafter referred to 
^ 1 HD) of TV signal. In other words, an electric charge is shifted 

*j? by two stages per 1HD period in order to be able to transmit 
electric charges equivalent to two lines per 1 HD period, that is, 

U (960 X 2) = 1920 pixels. 

%J 

s 15 Further, the, HCCD 3 is arranged as a stage as many as a 

p 

Sj number of the photoelectric converting elements 1 disposed in 

13 

01 the horizontal direction. An electric charge from the VCCD 2 is 

ja& transmitted in the horizontal direction shown by an arrow H in 

Fig. 7 and outputted from an outputting section 3out to a picture 
20 signal processing section (not shown). A transmission rate of 
electric charge in the horizontal direction is set to a rate of 
transmitting electric charges equivalent to two lines per 1 HD 
period, that is, (960 pixels X 2) = 1920 pixels. 

As mentioned above, in a case of utilizing a solid state 
25 image sensing device arranged by photoelectric converting 
elements 1 disposed by 960 pixels in the horizontal direction and 
640 pixels in the vertical direction, a signal equivalent to 640 
lines can be outputted if signals of all lines in the vertical 
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direction are outputted. However, in a case of a TV signal of the 
NTSC system, for example, a number of horizontal scanning lines 
is 525 lines. Therefore, signals of all lines are not necessary to be 
outputted from a solid state image sensing device. 

That is to say, in a case of outputting a signal as a TV 
signal of the NTSC system, it is sufficient to output a signal 
equivalent to 525 lines allocated in a vicinity of center of a 
picture composed of 640 lines vertically. Further, in a case of 
assuming that a signal equivalent to 2 lines per 1 HD period is 
outputted, since 1 HD period is equal to 63.5 jus, an electric 
charge can be horizontally transmitted by a clock of (960 pixels 
X 2 H- 63.5 jus) = 30.24 MHz. 

In addition thereto, another photoelectric converting 
element (not shown) for outputting an optical black (OB) signal 
is generally provided on the right and left sides of a solid state 
image sensing device in order to set a black level of a signal to be 
outputted by a photoelectric converting element. The OB signal 
is also transmitted through the VCCD 2 and the HCCD 3, so that 
a clock actually utilized is a little higher frequency than 30.24 
MHz. 

The above-mentioned description is one example of 
outputting a signal obtained from a solid state image sensing 
device as a motion picture signal such as a TV signal. However, 
there existed a video camera having a function of electronic still 
camera. Such a video camera outputs a TV signal by using a 
signal equivalent to 525 lines, for example, when outputting a 
motion picture. On the other hand, when outputting a still 
picture, one still picture can be obtained by outputting signals of 



all lines. 

Recently, a still picture taken by a video camera is 
demanded for higher resolution. In order to obtain a still picture 
in high resolution, it is necessary for a solid state image sensing 
device to increase a number of pixels. 

In a case of utilizing a solid state image sensing device 
composed of the photoelectric converting elements 1 disposed by, 
for example, 960 pixels in the horizontal direction and 640 pixels 
in the vertical direction, a still picture equivalent to 
approximately six hundred thousand pixels can be obtained. 
However, in a case of a still picture equivalent to approximately 
six hundred thousand pixels, printing the still picture with 
enlarged by using a home use printer can not obtain a picture in 
sufficient picture quality as a particle of pixel is extremely 
conspicuous. 

Further, there existed various signal systems other than 
the NTSC system. In a case that a number of pixels of a solid 
state image sensing device is increased in the horizontal and 
vertical directions, a motion picture in other signal system than 
the NTSC system can be outputted. For example, in a case of 
considering a solid state image sensing device composed of the 
photoelectric converting elements 1 disposed by 1280 pixels in 
the horizontal direction and 720 pixels in the vertical direction, 
a motion picture by a system of progressively scanning 720 
effective scanning lines by a frame frequency of 30 Hz, that is, 
the 720p/30 frame system can be outputted. However, in order to 
output such a motion picture, it is necessary for a solid state 
image sensing device to increase a number of pixels in the 



horizontal and vertical directions. 

For the reason mentioned above, a solid state image 
sensing device having a large number of pixels is required. 
However, in a case that a number of pixels is increased, it is 
necessary for pixels to be horizontally transmitted furthermore 
during 1 HD period, so that a transmission rate of electric charge 
in the HCCD 3 must be increased. For example, with assuming 
that a number of pixels to be horizontally transmitted during 1 
HD period is (1280 X 2) = 2560 pixels, since 1 HD period is 
equal to 63.5 //s, a horizontal transmission rate becomes (1280 
pixels x 2 -r 63.5 jus) = 40.34 MHz. However, if a transmission 
rate of electric charge in the HCCD 3 is increased such as 
mentioned above, there is existed a problem such that power 
consumption of the HCCD 3 increases. Further, a signal to noise 
ratio is deteriorated by heat generation of the solid state image 
sensing device. 

With respect to a solid state image sensing device, which 
can decrease a horizontal transmission rate of electric charge in 
the HCCD 3, a specific type of solid state image sensing device, 
which is equipped with two HCCDs and transmits electric 
charges through a different HCCD 3 in an even number line and 
an odd number line respectively, is available in a market. 
However, this type of solid state image sensing device is required 
to be installed with two HCCDs and to transmit electric charges 
from the VCCD with distributing the electric charges to two 
HCCDs. Accordingly, there is existed a further problem such that 
it is hard to increase pixels more. 



SUMMARY OF THE INVENTION 



Accordingly, in consideration of the above-mentioned 
problems of the prior art, an object of the present invention is to 
provide an image sensing apparatus, which can realize to make 
pixels increased without increasing a transmission rate of 
electric charge in a horizontal transmitting CCD and can output 
a picture of various signal systems. < 

In order to achieve the above object, the present invention 
provides, according to an aspect thereof, an image sensing 
apparatus, which outputs electric charges being stored in a 
plurality of photoelectric converting elements disposed 
horizontally and vertically in a matrix as an electric signal, the 
image sensing apparatus comprising: a -plurality of vertical 
transmitting CCDs (charge coupled devices) for transmitting 
electric charges read out from the plurality of vertical 
transmitting CCDs in a vertical direction; a horizontal 
transmitting CCD (charge coupled device) for transmitting the 
electric charges transmitted from the plurality of vertical 
transmitting CCDs in a horizontal direction and for outputting 
the electric charge to an external through an outputting section; 
and an intercepting section of being able to intercept a part of 
electric charges being transmitted to a farther side from the 
outputting section of the horizontal transmitting CCD out of the 
electric charges transmitted from the plurality of vertical 
transmitting CCDs to the horizontal transmitting CCD, the 
image sensing apparatus is characterized in that a picture signal 
obtained from a first area is outputted with being intercepted by 
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the intercepting section in a first picture taking mode, and that 
another picture signal obtained form a second area being wider 
in a horizontal direction than the first area is outputted without 
being intercepted by the intercepting section in a second picture 
taking mode. 

Other object and further features of the present invention 
will be apparent from the following detailed description when 
read in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is av block diagram of an image sensing apparatus 
according to an embodiment of the present invention. 

Fig. 2 is a diagram for explaining an image sensing area of 
a solid state image sensing device according to a first 
embodiment of the present invention. 

Figs. 3(a) to 3(d) are diagrams for explaining operations in 
a motion picture taking mode of the image sensing apparatus 
according to the present invention. 

Figs. 4(a) to 4(d) are diagrams for explaining operations in 
a still picture taking mode of the image sensing apparatus 
according to the present invention. 

Figs. 5(a) to 5(d) are diagrams for explaining operations in 
a high definition motion picture taking mode of the image 
sensing apparatus according to the present invention. 

Fig. 6 is a diagram for explaining an image sensing area of 
a solid state image sensing device according to a second 




embodiment of the present invention. 

Fig. 7 is a plan view of a solid state image sensing device 
partially enlarged. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[First Embodiment] 

Fig. 1 is a block diagram of an image sensing apparatus 
10 according to an embodiment of the present invention. 

Q 

^ Fig. 2 is a diagram for explaining an image sensing area of 

i$ a s °lid state image sensing device according to a first 



embodiment of the present invention. 

Figs. 3(a) to 3(d) are diagrams for explaining operations in 



m 

U 

L15 a motion picture taking mode of the image sensing apparatus 



N according to the present invention. 

En Figs. 4(a) to 4(d) are diagrams for explaining operations in 

M a still picture taking mode of the image sensing apparatus 

according to the present invention. 
20 Figs. 5(a) to 5(d) are diagrams for explaining operations in 

a high definition motion picture taking mode of the image 
sensing apparatus according to the present invention. 

In Fig. 1, an image sensing apparatus is composed of a solid 
state image sensing device 10, a timing generator (TG) 11, a 
25 controlling section 12, and a picture processing section 13. The 
TG 11 outputs various signals to the solid state image sensing 
device 10. The controlling section 12 controls the solid state 
image sensing device 10, the TG 11, and a picture processing 
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section 13 in accordance with a picture taking mode. The picture 
processing section 13 processes and outputs a signal outputted 
from an output section (not shown) of the solid state image 
sensing device 10 in accordance with control of the control 
section 12. 

The solid state image sensing device 10 is defined as a solid 
state image sensing device, which can output a signal equivalent 
to one frame during 1 VD period of television (TV) signal, that is, 
a solid state image sensing device of the progressive scan system, 
wherein 1 VD period represents a period of one field of TV signal 
in the NTSC system. i 

. Configuration-wise, the solid state image sensing device 10 
is basically similar to the solid state image sensing device of the 
prior art. As shown in Fig. 7, the solid state image sensing device 
10 is.composed of a plurality of photoelectric converting elements 
1, which converts an incident light into an electric signal and 
outputs, a vertical transmitting CCD (hereinafter referred to 
VCCD) 2, which transmits an electric charge outputted from the 
photoelectric converting element 1 in a vertical direction, and a 
horizontal transmitting CCD (hereinafter referred to HCCD) 3, 
which transmits the electric charge transmitted from the VCCD 
2 in a horizontal direction. In a case of the solid state image 
sensing device 10, as shown in Fig. 2, total image sensing area is 
divided into five areas A through E and the photoelectric 
converting element 1 is disposed by 1280 pixels in the horizontal 
direction and 960 pixels in the vertical direction in a matrix. The 
image sensing apparatus of the present invention is provided 
with a motion picture taking mode for outputting a TV signal and 



a still picture taking mode for outputting a still picture. In the 
motion picture taking mode, an electric charge from the area B 
shown in Fig. 2 is utilized for generating a TV signal. In the still 
picture taking mode, electric charges from all the areas A 
through E are utilized for generating a still picture. 

In Fig. 2, the areas A, C and E are an area for outputting an 
electric charge, which is not utilized for generating a TV. signal 
while taking a picture in the motion picture taking mode. The 
area D is an area for intercepting transmission of an electric 
charge from the area E while taking a picture in the motion 
picture taking mode. Therefore, transmitting an electric charge 
in the HCCD 3 to a father side from an outputting section 3out, 
that is, toward* a direction opposite to an arrow H direction 
shown in Fig. 7 is intercepted. A cross mark xl in the area B is a 
center of an optical axis of lens in the motion, picture taking 
mode and another cross mark x2 is a center of the optical axis of 
lens in the still- picture taking mode. 

Operations of the image sensing apparatus of the present 
invention is depicted in a sequence of the motion picture taking 
mode and the still picture taking mode. In the motion picture 
taking mode, the control section 12 shown in Fig. 1 controls the 
TG 11 and the TG 11 outputs a driving pulse to the solid state 
image sensing device 10. The driving pulse includes a reading 
out pulse for an electric charge from the photoelectric converting 
element 1, a vertical transmitting pulse for the VCCD 2, and a 
horizontal transmitting pulse for the HCCD 3. Further, the 
controlling section 12 shifts the solid state image sensing device 
10 so as to coincide the center of the optical axis of lens with the 
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cross mark xl shown in Fig. 2 and also controls the solid state 
image sensing device 10 so as for the area D to function as an 
intercepting section of intercepting an electric charge of the 
VCCD 2. 

When the TG 11 outputs a reading out pulse to the solid 
state image sensing device 10, electric charges stored in the 
photoelectric converting elements 1 in all the areas A through E 
are transmitted to the adjacent VCCD 2. The electric charges 
stored in the VCCDs 2 are shifted in the HCCD 3 direction at 
timing when a vertical transmitting pulse is outputted from the 
TG 11. Since an electric charge outputted from the photoelectric 
converting element 1 in the area A is not necessary to generate a 
TV signal, the TG 11 outputs a vertical transmitting pulse in a 
high speed during a . period of transmitting all electric charges 
from the area A to the HCCD 3. A horizontal transmitting pulse 
is supplied to the HCCD 3. The horizontal transmitting pulse is 
set to a rate of being able to transmit electric charges equivalent 
to 1920 pixels during 1 HD period, wherein 1 HD represents one 
horizontal scanning period of horizontal scanning line signal of 
TV signal in the NTSC system. 

At a time immediately before an electric charge outputted 
from the photoelectric converting element 1 allocated at a bottom 
end of the area B is transmitted to the HCCD 3, the vertical 
transmitting pulse is set to a rate of shifting a stored electric 
charge in the HCCD 3 direction one stage by one stage during one 
half of 1HD period of TV signal. In other words, since the rate is 
set to shifting an electric charge by 2 stages during 1HD period, 
all electric charges from the area B are transmitted to the HCCD 
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3 with spending (480 lines ~ 2) = 240 HD period. 

During a period of transmitting electric charges from the 
area B to the HCCD 3, as the HCCD 3 is supplied with a 
horizontal transmitting pulse having a rate of being able to 
transmit electric charges equivalent to 1920 pixels per 1 HD 
period, electric charges equivalent to 1920 pixels per 1 HD period 
are outputted to the HCCD 3. Further, when transmission of 
electric charges from the area B to the HCCD 3 is completed, the 
TG 11 outputs a high speed vertical transmitting pulse once 
again. Then, all electric charges from the remaining area C are 
transmitted to the HCCD 3 in a high speed. On the other hand, 
an electric charge from the area E is totally intercepted by the 
intercepting section of the area D during . these periods. 
Therefore, no electric charge from the area E is transmitted to 
the HCCD 3 at all. 

Figs. 3(a) to 3(d) are diagrams for explaining operations in 
a motion picture taking mode of the image sensing apparatus of 
the present invention. Fig. 3(a) shows 1 VD period. Fig. 3(b) 
shows an output from the solid state image sensing device 10 
during 1 VD period. Fig. 3(c) shows 1 HD period. Fig. 3(d) shows 
an output from the solid state image sensing device 10 during 1 
HD period. 

As mentioned above, during a period of transmitting all 
electric charges of the area A to the HCCD 3 after a reading out 
pulse is generated, since a vertical transmitting pulse for the 
VCCD 2 is extremely in a high speed, an electric charge from the 
area A is outputted in a short period of time as shown in Fig. 3(b). 
Further, since the vertical transmitting pulse is extremely in a 
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high speed after all electric charges from the area B are 
transmitted to the HCCD 3, as shown in Fig. 3(b), an electric 
charge from the area C is also outputted in a short period of time. 

On the other hand, since an electric charge from the area B 
is transmitted to the HCCD 3 by two stages per 1 HD period, 
electric charges equivalent to 480 stages are transmitted to the 
HCCD 3 with spending 240 HD period as shown in Fig. 3(b). The 
HCCD 3 outputs electric charges equivalent to 480 lines during 
this period of 240 HD with defining 960 pixels in the horizontal 
direction as one line. Further, as shown in Fig. 3(d), during 1 HD 
period of outputting an electric, charge from the area B, the 
HCCD 3 outputs electric charges equivalent to two lines with 
defining 960 pixels in the horizontal direction as one line. 

With respect to electric charges outputted from the solid 
state image sensing device 10 during an electric charge 
outputting period of the areas A and C shown in Fig. 3(b), the 
electric charges are outputted to the picture processing section 
13 as same manner as those from the area B. However, the 
picture processing section 13 generates and outputs a TV signal 
by using only electric charges in the area B in response to a 
controlling signal from the controlling section 12. 

As mentioned above, in the motion picture taking mode, 
electric charges from the areas D and E are not transmitted to 
the HCCD 3. Actually, the HCCD 3 horizontally transmits only 
electric charges from the areas A, B and C, so that the HCCD 2 
can transmit electric charges in the HCCD 3 by using a 
horizontal transmitting pulse having a same frequency as a 
VCCD in a solid state image sensing device disposed by 960 
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pixels in the horizontal direction. In other words, a horizontal 
transmission rate is (960 pixels X 2 -r 63.5 juls) = 30.24 MHz 
with defining that 1 HD is equal to 63.5 //s. In a case of 
considering transmission of an OB (optical black) signal, an 
electric charge can be horizontally transmitted at a frequency 
slightly higher than 30.24 MHz. 

A motion picture signal taken by the above mentioned 
motion picture taking mode can be outputted as a TV signal with 
progressively scanning 480 effective scanning lines by a frame 
frequency of 60 Hz, that is, a TV signal of the 480p system, or can 
also be outputted as a TV signal with interleave scanning 480 
effective scanning lines by a field frequency of 60 Hz, that is, a 
TV signal of the 480i system. 

Further, in the above mentioned motion picture taking 
mode, a compensation process for . vibration by hand can be 
performed by using the solid state image sensing device 10. By 
supplying information related to a direction of vibration by hand 
and an amount of the vibration to the controlling section 12 and 
by changing timing of a vertical transmitting pulse outputted by 
the TG 11, the vibration by hand can be compensated by shifting 
the area B in the vertical direction. 

Furthermore, in a case that a photoelectric converting 
element for compensating vibration by hand is disposed on the 
left side of the picture tasking areas A through E shown in Fig. 2 
or the photoelectric converting element is allocated in a position 
provided by shifting the area B to the right slightly, it is 
apparent that vibration by hand in the horizontal direction can 
also be compensated by using the solid state image sensing 
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device 10. 

A still picture taking mode is depicted next. In the still 
picture taking mode, electric charges from all the areas A 
through E shown in Fig. 2 are utilized for producing a still 
picture as mentioned above. Therefore, the controlling section 12 
controls the solid state image sensing device 10 so as to function 
as same manner as photoelectric converting elements in the 
areas other than the area D, and not so as for the area D to 
intercept an electric charge in the VCCD 2. Further, the 
controlling section 12 shifts the solid state image sensing device 
10 in order to coincide a center of an optical axis of lens with the. 
cross mark x2 shown in Fig. 2. The TG 11 outputs a reading out 
pulse for electric charge and a vertical transmitting pulse for the 
VCCD 2 and a horizontal transmitting pulse for the HCCD 3 to 
the solid state image sensing device 10 in accordance with 
controlling by the controlling section 12. 

In the still picture taking mode, the reading out pulse is 
outputted to the solid state image sensing device 10 only one 
time. Electric charges stored in the photoelectric converting 
elements 1 in all the areas A through E are transmitted to the 
adjacent VCCDs 2 at a time when the reading out pulse is 
outputted. Moreover, since the vertical transmitting pulse 
supplied to the VCCD 2 is fixed to a rate of shifting an electric 
charge by three stages during 2 HD period of TV signal, electric 
charges equivalent to 960 stages are transmitted to the HCCD 3 
with spending a period of 640 HD. 

Figs. 4(a) to 4(d) are diagrams for explaining operations in 
a still picture taking mode of the image sensing apparatus of the 
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present invention. Fig. 4(a) shows 1 VD period of the TV signal. 
Fig. 4(b) shows a necessary time for the solid state image sensing 
device 10 in order to output a still picture. Fig. 4(c) shows a 
period of 2 HD. Fig. 4(d) shows an output from the solid state 
image sensing device 10 during a period of 2 HD. 

On the other hand, the HCCD 3 is supplied with the 
horizontal transmitting pulse as same pulse as in the motion 
picture taking mode. Accordingly, as shown in Fig. 4(d), the 
HCCD 3 transmits 1920 pixels per 1 HD period of TV signal or 
3840 pixels per 2HD period, that is, electric charges equivalent 
to 3 lines with defining that 1280 pixels in the horizontal 
direction is one line. 

As mentioned above; since the solid state image sensing 
device 10 outputs all electric charges with spending a period of 
640 HD, the solid state image .sensing device 10 outputs one still 
picture during a plurality of VD periods of the TV signal. The 
solid state image sensing device 10 outputs electric charges 
equivalent to three lines during a period of 2 HD. Accordingly, by 
the above-mentioned operations, a still picture equivalent to 
approximately twelve hundred thousand pixels composed of 1280 
pixels in the horizontal direction and 960 pixels in the vertical 
direction can be obtained. 

In a case of utilizing the solid state image sensing device 10 
shown in Fig. 2, the image sensing apparatus of the present 
invention can install a high definition motion picture taking 
mode, which outputs a high definition motion picture signal by a 
system of progressively scanning 720 effective scanning lines by 
a frame frequency of 30 Hz, that is, the.720p/30 frame system. 
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The high definition motion picture taking mode is depicted 
hereinafter. 

In the high definition motion picture taking mode, electric 
charges equivalent to 720 lines with defining that 1208 pixels in 
the horizontal direction shown in Fig. 2 is one line, or a slightly 
larger number of lines than 720 lines are outputted during a 
period of 2 HD. Therefore, the area D never intercept an electric 
charge of the VCCD 2 as same manner as the still picture taking 
mode. 

Further, with respect to the center of the optical axis of 
lens, it is set . to the cross mark x2 as same: manner as the still 
picture taking mode. The TG 11 outputs a reading out pulse for 
electric charge and a vertical transmitting pulse for the VCCD 2 
and a horizontal transmitting pulse for the HCCD 3 to the solid 
state image sensing device 10 in accordance with controlling by 
the controlling section 12. 

When the reading out pulse is outputted from the 
controlling section 12, electric charges stored in the 
photoelectric converting elements 1 in all the areas A through E 
are transmitted to the adjacent VCCDs 2. Then, the electric 
charges stored in the VCCDs 2 are shifted to the HCCD 3 
direction at a time when the TG 11 outputs the vertical 
transmitting pulse. 

Figs. 5(a) to 5(d) are diagrams for explaining operations in 
the high definition motion picture taking mode of the image 
sensing apparatus of the present invention. Fig. 5(a) shows 1 VD 
period of the TV signal. Fig. 5(b) shows an output of the solid 
state image sensing device 10 during a period of 2 VD. Fig. 5(c) 
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shows a period of 2 HD. Fig. 5(d) shows an output from the solid 
state image sensing device 10 during a period of 2 HD. 

Further, when electric charges equivalent to 720 lines 
allocated in a vicinity of center of image sensing area of the solid 
state image sensing device 10, the vertical transmitting pulse is 
set to a rate of transmitting an electric charge by three stages 
during 2 HD period of TV signal. In other words, since the 
electric charges are shifted by three stages per 2 HD period, the 
electric charges equivalent to 720 stages, that is, equivalent to 
720 lines are transmitted to the HCCD 3 with spending a period 
of 480 HD as shown in Fig. 5(b). 

Furthermore, with respect to a total of 240 lines out of 960 
lines allocated above and under the 720 lines, since the vertical 
transmitting pulse is set to an extremely high rate, electric 
charges equivalent to the 240 lines are transmitted during a 
remaining period of subtracting a period of 480 HD required for 
transmitting 720 lines from 2 VD period of the TV signal. 

Moreover, the HCCD 3 is supplied with the horizontal 
transmitting pulse as same as that of the motion picture taking 
mode and the still picture taking mode. Accordingly, the HCCD 3 
transmits 1920 pixels per 1 HD period of TV signal or 3840 pixels 
per 2HD period, that is, electric charges equivalent to 3 lines 
with defining that 1280 pixels in the horizontal direction is one 
line as shown in Fig. 5(d). In addition thereto, by setting the 
horizontal transmitting pulse to the same frequency for each 
picture taking mode, a configuration of the picture processing 
section 13 being supplied with an output signal of the HCCD 3 
can be simplified. 

18 




As mentioned above, in the high definition motion picture 
taking mode, a motion picture signal in high definition composed 
of two times a number of pixels per one frame in comparison with 
the motion picture taking mode can be outputted although a 
5 number of frames per one second is one half of that of the motion 
picture taking mode. When outputting such a motion picture 
signal, a frequency of the horizontal transmitting pulse in the 
HCCD 3 can be set to more than 30.24 MHz. 

In a case that vibration by hand in the vertical direction of 
10 a picture signal outputted by the solid state image sensing device 

10 is compensated by using a memory device (not shown) or like, 

£0 

,jv a number of lines slightly larger than 720 lines is required to be 

y 

%3 
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outputted. In this case, with respect to 730. lines, for example, 
adjacent to a center of image sensing area, electric charges 
15 equivalent to 730 lines can be transmitted to the HCCD 3 by 
three stages during 2 HD period of the TV signal and remaining 
2 electric charges equivalent to 230 lines allocated above and 

under the 730 lines can be transmitted during a remaining 
period of 2 VD period of the TV signal. 

20 

[Second Embodiment] 

Fig. 6 is a diagram for explaining an image sensing area of 
a solid state image sensing device according to a second 
embodiment of the present invention. In an image sensing 
25 apparatus of the second embodiment of the present invention, a 
solid state image sensing device 110 of which a number of pixels 
in the horizontal direction is increased in comparison with the 
solid state image sensing device 10 of the first embodiment is 
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utilized. The image sensing apparatus of the second embodiment 
is provided with a motion picture taking mode, a first still 
picture taking mode, and a second still picture taking mode. The 
aforementioned high definition motion picture taking mode can 
5 be added thereto. As shown in Fig. 6, the solid state image 
sensing device 110 is composed of areas A through G and is 
identical with the- 'solid state image sensing device 10 except the 
areas F and G, which are allocated on the right side of the image 
sensing area of the solid state image sensing device 10. 
10 The motion picture taking mode is similar to that of the 

first embodiment. The first still picture taking mode is similar to 
the still picture taking mode of the first embodiment. Actually, 
as shown in Fig. 16, in the motion picture taking mode, a cross 
mark xl is a center of optical axis, and areas D and F are 
15 intercepting sections. An electric charge from an area B is 
utilized for generating a TV signal. In the first still picture 
taking mode, a cross mark x2 is a center of optical axis and the 
area F is the intercepting section. Electric charges from areas A 
through E are utilized for producing a still picture. 
20 Further, in the second still picture taking mode, a cross 

mark x3 is a center of optical axis and electric charges from all 
areas A through G are utilized for producing a still picture. 
Therefore, a motion picture can be taken without increasing a 
frequency of the horizontal transmitting pulse for the HCCD 3 as 
25 same as the first embodiment. Furthermore, in a case of taking a 
picture by the first still picture taking mode, a still picture can 
be outputted in a same period of time as that of taken by the 
solid state image sensing device 10 of the first embodiment 
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although the solid state image sensing device 110 disposed by 
1710 pixels in the horizontal direction is utilized. Moreover, in a 
case of taking a picture by the second still picture taking mode, a 
still picture equivalent to approximately sixteen hundred 
thousand pixels can be obtained by using all photoelectric 
converting elements provided in the solid state image sensing 
device 110. 

While the invention has been described above with 
reference to specific embodiment thereof, it is apparent that 
many changes, modifications and variations in the arrangement 
of equipment and devices and in materials can be made without 
departing from the invention concept disclosed herein. For 
example, when taking a picture by each still picture taking mode, 
it is disclosed that the solid state image sensing device produces 
a still picture by using electric charges from all the photoelectric 
converting elements. However, it is not limited to the description. 
With respect to an area such as a peripheral section of the image 
sensing area, wherein an excellent signal characteristic is hardly 
obtained, it is apparent that a still picture can be produced by 
using electric charges from photoelectric converting elements in 
the areas except for such the peripheral section. 

According to an aspect of the present invention, there 
provided an image sensing apparatus, which can output a picture 
signal in a short period of time. When taking a picture in a first 
picture taking mode, electric charges belonging to a second area 
and other areas than a first area are not transmitted to a 
horizontal transmitting CCD (HCCD), so that the image sensing 
apparatus can output a picture signal in a shorjt period of time. 



According to another aspect of the present invention, there 
provided an image sensing apparatus, which can prevent 
increasing of power consumption and degrading of a signal to 
noise (S/N) ratio. In any picture taking mode such as a motion 
picture taking mode, each still picture taking mode or a high 
definition motion picture taking mode, a transmission rate of 
electric charge in the HCCD is set to a same rate. Therefore, a 
driving pulse in a high frequency is not necessary to supply even 
though a number of pixels in the horizontal direction is increased. 
Accordingly, increasing of power consumption and degrading of a 
S/N ratio is prevented. . 
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